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The field of high power microwaves (HPMs) is a widely investigated area today.  
Applications utilizing HPM sources include:  directed energy, communications, and space travel.  
Virtual cathode oscillators (vircators) are one HPM source that is garnering a lot of attention of 
various research programs around the world.  Typical research studies include increasing 
material lifetime, developing new geometries for increasing system efficiency, and developing 
pulsed power topologies for driving these sources.  The system built at the University of 
Missouri consists of two vircators connected in parallel.  These vircators operate with microwave 
frequencies that are tunable and create simultaneous multi-frequency HPM signals.  The 
vircators are powered by a pulsed power modulator that delivers voltage pulses with amplitudes 
up to 250 kV that is 70 ns in duration. 
Experimental results were collected for both the pulsed power system as well as the dual 
vircator HPM source.  The vircators were found to have a tunability range from approximately  
1 GHz to 3 GHz.  The vircators were characterized individually first to analyze the tunability of 
the sources.  They were then connected in parallel to show frequency independence in order to 
create tunable multi-frequency HPM pulses.  The output frequencies were found to be consistent 
from single vircator operation to dual vircator operation. 
